The extent and existence of defensive medicine in the face of medical malpractice liability pressure is a perennial subject of both policy and academic debate. In this paper, I investigate the impact of a series of court rulings in Taiwan that increased physicians' liability risks, and a subsequent amendment to the law that reversed the courts' rulings, on physicians' test-ordering behavior and propensity to perform Caesarean sections. I find that physicians faced with higher malpractice pressure increased laboratory tests as expected, but unexpectedly reduced Caesarean sections. The reduction in Caesarean deliveries may be due to the fact that liability risks were more closely aligned with physicians' standard of care after the court rulings. After the law was amended to negate the court decisions, physicians reversed their previous behavior by reducing laboratory tests and increasing Caesarean deliveries. This pattern of behavior is highly suggestive of the existence of defensive medicine among physicians in Taiwan.
Introduction
Can increasing physician liability for patient injuries encourage safer medical practices?
Traditional tort law -of which medical malpractice is a part -generally requires that plaintiffs prove that their physicians deviated from the standard of care accepted in the medical profession, and that the deviation is the actual or proximate cause of their injury, in order to prevail in a civil suit for damages. Detractors of the tort system lament its arbitrariness, its inability to provide adequate compensation for victims of medical error, and its potential to raise costs by promoting the practice of "defensive medicine" -defined as the ordering, to reduce medico-legal risk, of tests and procedures that contribute little to patient health. Proponents, on the other, are troubled by the prospect of greater numbers of medical errors and iatrogenic injuries if physicians are not held accountable for their negligent acts. Yet, despite considerable empirical research, there is little evidence that malpractice litigation deters medical negligence. The evidence is much stronger, although still hotly debated, that malpractice fears encourage physicians to engage in defensive medicine. This paper joins the discussion by providing further support that greater malpractice liability may, under certain circumstances, prompt physicians to perform more services without necessarily improving patient health.
Malpractice liability, along with medical technology and payment system distortions, figure perennially among the most cited reasons for escalating health care spending. Harvard economist Amitabh Chandra estimates that upwards of $60 billion, or 3% of total health care costs of $1.8 trillion, is spent annually in the United States as a result of direct litigation and indirect defensive medicine costs (Leonhardt, 2009) . Tort reform advocates place the figure at $200 billion by extrapolating, to the entire U.S. population, the results of a study that shows a 5%-9% reduction in costs for Medicare heart patients following tort reforms that lower provider liability (Kessler & McClellan, 1996) . In an era where medical spending growth outpaces inflation by a margin of 6.1% to 2.8% (Mitka, 2009) , it would appear that any reform that minimizes unnecessary costs in the health care sector should be seriously considered.
Yet existing research has failed to reach a consensus on the prevalence, extent, or even the existence of defensive medicine. Survey studies that rely solely on physician self-reports of defensive medicine are prone to self-interested reporting bias (Klingman et al., 1996; Studdert et al., 2005) . Cross-sectional associations of malpractice premium levels and measures of treatment intensities may be plagued by the problem of reverse causality (Baldwin, Hart, Lloyd, Fordyce, & Rosenblatt, 1995; Localio et al., 1992; Sloan et al., 1997; Tussing & Wojtowycz, 1997) . Even well-designed empirical studies based on exogenous policy changes, such as statewide tort reforms, have been questioned because of concerns for the external validity of their conclusions (Currie & MacLeod, 2008; Kessler & McClellan, 1996; Kessler & McClellan, 2002) . This paper addresses the reporting and endogeneity biases of the survey and crosssectional studies, and extends the conclusions of the third class of studies by showing that payment incentives and organizational structure may interact with the effects of legal changes.
In particular, in a fee-for-service payment system, I show that increasing physician liability for medical injury encourages more intensive utilization of laboratory tests, but only marginally reduces profitable Caesarean sections for physician-owners of clinics relative to physicianemployees. Owners are assumed to bear a much greater liability risk than employees because of Taiwan's legal and institutional context. Then, an amendment in the law that decreased physician liability caused a reduction in laboratory tests, and promptly increased Caesarean deliveries in some specifications.
I investigate the impact of increasing medical malpractice liability on physicians who provide treatment to pregnant women in both the outpatient antepartum screening, and inpatient care settings in Taiwan from 1997 to 2004. In particular, I exploit a series of court rulings and an amendment in the law to examine the impact of changes in legal regimes on physicians' testordering behavior and decision to perform Caesarian-sections. Traditionally, Taiwanese doctors are held accountable for medical malpractice according to two principal bodies of law -(1) tort law in the Civil Code, and rare among industrialized nations, (2) criminal law for harm resulting from negligent acts in the course of professional operations. In January, 1998, a Taipei District Court decision sent shock waves through the medical community by applying the strict liability doctrine of the Consumer Protection Law to impose liability on a medical provider in the absence of any showing of fault or negligence (Taipei District Court Civil Suit No. 5125, 1996, decision rendered on January 2, 1998) 1 . The court decision, whose substance was subsequently affirmed by the Taipei High Court (Appeal Suit No. 151, 1998 , decision rendered on September Taiwan law follows the Continental -and specifically, the Germanic -Civil Law tradition that lacks the doctrine of stare decisis, where even Supreme Court decisions are not necessarily binding on lower courts. Instead, each judge is allowed flexibility in using her personal conviction (自由心證, l'intime conviction or freie Beweis Würdigung) to apply statutory law to the case at hand. There is no a priori reason to believe that other courts will choose to follow a district court judge's decision to apply the Consumer Protection Law to medical malpractice cases. Nevertheless, from the perspective of the medical professionals, there was a non-zero probability that the doctrine of strict liability may be invoked in a medical malpractice suit until legislative action effectively required proof of negligence or fault for plaintiffs to prevail in a civil suit for damages against their physicians.
I exploit the court rulings and law amendment to examine changes in physicians' testordering behavior and likelihood of performing Caesarean sections using a difference-indifferences methodology with physician fixed effects, quarter and regional dummies, patient age and the presence of pregnancy-related complications. The empirical identification strategy employs two sources of variation in perceived risks of malpractice liability: (1) differences between the level of exposure to malpractice risks due to the organizational form of the physicians' place of practice; and (2) differences in perceived risks based on the geographical location. In Taiwan, especially during the study period, medical malpractice insurance is virtually nonexistent, and physicians generally self-insure against liability. Although each medical provider has its unique system of compensating physicians for the financial loss incurred from a liability suit, as a general rule, larger hospitals have a pooled fund established either at the department or hospital level to help physicians defray the cost. Smaller clinics, and especially physician-owners of clinics, must generally pay any court judgment or settlements out-of-pocket, from personal funds. As a result, I argue that physician-owners of obstetric clinics are much more exposed to medical malpractice liability than physicians at local and regional hospitals, as In summary, the results are consistent with the existence of defensive medicine: First, physician-owners reacted more strongly to the legal changes than non-owners primarily in laboratory tests and Caesarean-sections, but generally not in other discretionary expenditures not associated with defensive medicine. Second, physician-owners in areas under the jurisdiction of the Taipei District Court reacted more strongly (and in the expected direction) relative to physician-owners located in Taiwan's second largest city, at the opposite end of the island. Here, a special remark should be made with regard the negative association between the likelihood of Caesarean deliveries and increased malpractice liability. Although most published studies find that higher malpractice liability risks are associated with higher Caesarean rates, Currie and McLeod (2008) propose that reforms that more closely align liability with the tortfeaser's care level may in fact induce the opposite effect. In the Taiwan context, increased medical malpractice liability accrues directly to the physician-owners. Given that for healthy women in general, Caesarean sections are riskier than natural deliveries, it seems logical to expect that higher tort liability in Taiwan may actually decrease the likelihood of deliveries by Caesarean sections. In this sense, my study confirms the predictions and empirical results of Currie and McLeod (2008) .
This paper contributes to our understanding of health law and policy in several concrete ways. First, I add support to the existence of defensive medicine, even in a non-Common Law jurisdiction. The conclusions are especially robust because of the availability of superior microdata under Taiwan's national health insurance system and the exogeneity of the treatment shocks. Moreover, conducted in an environment that lacks malpractice insurance, and where physicians are either owners or employees at providers of varying sizes, my study isolates the pure effect of malpractice liability to a greater extent than many current studies. Second, my study shows that the interaction of the payment system with the legal system enhances or mitigates the pure effects of legal policies. In a fee-for-service system, physician-owners appear much more willing to increase laboratory tests than they are to reduce profitable Caesarean sections. Third, by altering physicians' exposure to risks, different organizational forms of health care provision may practice defensive medicine at differing rates.
The remainder of the paper is organized as follows: In Section 2, I provide a brief overview of the current literature on defensive medicine. In Section 3, I examine the legal and institutional context of health care in Taiwan, and generate testable hypotheses based on the structure and embedded incentives in the Taiwanese context. I describe the data and empirical methodology in Section 4, and discuss the results in Section 5. In Section 6, I conclude and provide directions for future research.
Literature Review
Perennial policy interests in health care cost containment, and debates on the role of the direct and indirect impact of medical malpractice on escalating health spending, have encouraged a large body of empirical research on defensive medicine. Three types of research dominate this field: (1) studies using survey methods to ask physicians how they react in response to malpractice liability risks (Klingman et al., 1996; Passmore & Leung, 2002; Studdert et al., 2005; Summerton, 2000) ; (2) studies that investigate the correlation between measures of malpractice pressure (such as malpractice premiums or frequency/size of malpractice awards) and utilization intensities of certain tests and procedures, expenditures, and/or health outcomes (Baicker & Chandra, 2005; Dubay, Kaestner, & Waidmann, 1999; Kessler & McClellan, 2002; Localio et al., 1992; Sloan et al., 1997; Tussing & Wojtowycz, 1997); and (3) studies that exploit exogenous policy changes such as tort reforms on measures of defensive medicine (Currie & MacLeod, 2008; Kessler & McClellan, 1996; Sloan & Shadle, 2009) . As a whole, the literature is suggestive of the existence of defensive medicine.
Because this paper falls squarely into category (3) of the studies, I set aside summaries of research in the first two categories listed above. The landmark empirical study in the cost and existence of defensive medicine is the 1996 article by Kessler and McClellan. Focusing on elderly Medicare patients hospitalized for a first diagnosis of acute myocardial infarction or ischemic heart disease from 1984 , 1987 , and 1990 , Kessler and McClellan (1996 conclude that tort reforms that directly reduce provider malpractice liability decrease hospital expenditures by an average of 5% to 9% without affecting mortality or readmission rates for cardiovascular diseases within one year of the patients' first hospitalization. In this article, Kessler and McClellan distinguish "direct reforms" (such as reforms that cap awards to plaintiffs) from "indirect reforms" (such as limiting attorneys' fees), and find that only the former reduced medical expenditures. Currie and McLeod (2008) A recent study that investigates the impact of tort reforms on an extended patient population, beyond elderly cardiac patients and pregnant women, conclude that reforms had no systematic impact on Medicare payments or patient survival rates (Sloan & Shadle, 2009 ). The authors examine nine disease conditions, including heart attacks, diabetes, stroke, and breast cancer, from the National Long-Term Care Survey data merged with Medicare claims data from 1985-2000, and find that "direct reforms" had no impact on payments or health outcomes in any specification, and that "indirect reforms" reduced hospital expenditures only in a specification that included all-cause hospitalizations. Sloan and Shadle infer from the results that contrary to popular belief, tort reforms do not appear to contain costs or reduce defensive medicine.
This paper is most similar in spirit to Currie and McLeod (2008) in two respects: (1) It focuses on pregnancies, and in so doing, (2) corroborates the hypothesis that aligning incentives with the standard of care may reduce riskier procedures. At the most general level, it also shows the opposite of Kessler and McClellan (1996) : that increasing provider liability may lead to more defensive medicine (even when the policy change is "indirect.") However, this paper extends both papers by showing that evidentiary rules and shifting burdens of proof (which is the essence of the strict liability doctrine) may also have an impact on physician behavior. It isolates the pure effect of liability risk in a health care system that lacks malpractice insurance, and
demonstrates that as such, organizational forms that increase exposure to malpractice risk may be conducive to the practice of defensive medicine. Furthermore, this paper also suggests that payment incentives interact with the propensity to practice defensive medicine, enhancing such practice when it is profitable to do so, and mitigating the effects when defensive medicine is costly. I also show that wasteful utilization of health services to defend against liability risk is not a unique product of the Anglo-American Common Law tort system. Finally, to the extent that physician-owners of clinics may be less risk averse than physician-employees, this paper may underestimate the impact of liability risks on physician behavior. (Wu, Lai, & Chen, 2009 ).
Context and Hypotheses Generation

The Taiwanese Legal System and Malpractice Liability
The legal bases for judicial adjudication of medical disputes in Taiwan In 1998, a controversial district court ruling (Taipei District Court Civil Suit No. 5125, 1996) reverberated through the Taiwanese medical world when the judge applied a third body of law, Business operators engaging in the design, production or manufacture of goods or in the provisions of services shall ensure that goods and services provided by them meet and comply with the contemporary technical and professional standards of the reasonably expected safety prior to the sold goods launched into the market, or at the time of rendering services.
Where goods or services may endanger the lives, bodies, health or properties of consumers, a warning and the methods for emergency handling of such danger shall be labeled at a conspicuous place.
Business operators violating the two foregoing two paragraphs and thus causing injury to consumers or third parties shall be jointly and severally liable therefor, provided that if business operators can prove that they are not guilty of negligence, the court may reduce their liability for damages.
In arriving at her conclusion, the Taipei District Court judge ruled that although defendant cannot be held accountable under the Civil or Criminal Codes because his action constituted neither negligence nor willful misconduct, defendant failed to inform the plaintiff of the high likelihood of shoulder dystocia based on the infant's estimated weight and the mother's weight.
For this reason, the judge ruled that defendant violated Section 2 of Article 7 of the Consumer Protection Law, and ordered him to pay plaintiffs compensatory damages of $1,000,000 New Taiwan Dollars ($33,000 USD). Defendant appealed to the High Court, which affirmed the District Court's decision, again citing defendant's failure to inform (Taipei High Court Civil Appeal Suit No. 151, 1998) . Finally, the Supreme Court, without ruling on the merits, affirmed the applicability of the Consumer Protection Law, but remanded the case to the High Court to determine whether defendant's actions met the "reasonable safety expectations" requirement of The controversy engendered by the series of judicial decisions, however, continued to rage on long after the settlement of the original dispute. Legal scholars and medical professionals engaged in heated debates on whether (1) medical services constitute a "service" covered under the Consumer Protection Law, and whether (2) the strict liability doctrine is appropriate in the highly unpredictable art of medicine. Proponents argue that medicine encompasses both a "product" (prescription drugs, medical materials) and a "service" (diagnoses of disease, administration of vaccines and medications) dimension, well within the purview of the Consumer Protection Law. The applicability of the law helps ensure the safety and rights of the patients. On the other hand, opponents of the applicability of the Consumer Protection Law argue that the rationales for strict liability simply do not exist in medical services. Taiwanese medical professionals argue that the practice of medicine is custom-tailored to each patient, unlike mass produced products and services. Further, physicians, unlike other purveyors of products of services, generally have no right to refuse services to their clients. Finally, physician groups point out that general products are "safe," whereas physician services must inherently address that which is "dangerous and unsafe." This last contradicts the essential rationale for strict liability in the American legal tradition, which first applied the doctrine to inherently unsafe activities, and subsequently to defective products (See, e.g., Escola v. Coca-Cola Bottling Co., 24 Cal. 2d 453, 462 (1944) ). Nevertheless, American courts have traditionally been reluctant to extend the doctrine to medicine because of the uncertainty of medical services, fears of cost increases, and the potential for hampering medical innovation (Furrow, Greaney, Johnson, Jost, & Schwartz, 2000) . (See also Cafazzo v. Central Medical Health Services, 668 A.2d 521 (Pa. 1995) ). In the wake of the debates, the Taiwan legislature amended the Medical Law in April, 2004, requiring negligence or fault for liability in medical malpractice cases.
Hypothesis Generation
Despite the intensity of the scholarly disputes about the applicability of the Consumer Protection Law to health care, no research empirically examined the actual impact of the legal cases on physician behavior in Taiwan. In essence, the series of judicial decisions beginning in 1998 strengthened the plaintiff's position relative to the physicians by lowering patients' burden of proof, and increased malpractice risk for medical service providers. Based on the existing literature on defensive medicine, I hypothesize that physicians in Taiwan will also display behavior consistent with the practice of defensive medicine.
First, in a fee-for-service system, physicians exposed to higher malpractice liability can accomplish the dual goal of generating income and reducing medico-legal risks by ordering more laboratory tests. However, they should not increase services that do not protect the physicians against malpractice claims, such as prescribing more drugs or ordering radiological services. I expect to observe the following behavior both in the inpatient and outpatient care settings.
H1:
Physicians faced with higher malpractice liability will increase laboratory tests and laboratory expenditures.
H2:
Physicians faced with higher malpractice liability will not increase drug prescriptions.
H3:
Physicians faced with higher malpractice liability will not increase radiology expenditures.
To the extent that additional (and perhaps unnecessary) test procedures, although profitable, are cumbersome to the patients and may generate greater out-of-pocket expenses, physicians may decrease test-ordering behavior if malpractice pressures are lowered.
H4:
Physicians faced with reduced malpractice liability will decrease laboratory tests and expenditures.
With respect to procedure choice, although conventional wisdom predicts higher Caesarean rates when physicians are confronted with greater malpractice risk, I follow the prediction of Currie and McLeod (2008) . That is, when physicians are individually responsible for their choice of treatment, higher malpractice pressure should reduce the likelihood of unnecessary and risky procedures, such as Caesarean sections.
H5:
Physicians faced with higher liability risk will decrease the likelihood of performing Caesarean sections.
When such liability fears are allayed, however, physicians may find it tempting to provide riskier, but more profitable services again.
H6:
Physicians facing reduced liability risk will increase the likelihood of performing Caesarean-sections.
Finally, to bolster the claim of defensive medicine, I must also show that the above changes in physician behavior do not adversely impact patient health. Preliminarily, I show that complication rates due to pregnancy do not change whether physicians increase or decrease laboratory tests or Caesarean rates in response to changing malpractice pressures.
H7:
Patients of physicians who react to changing liability risks do not experience adverse growths in pregnancy-related complications.
[I will also investigate more objective measures of patient health outcomes, such as emergency room utilization and hospital readmission rates of patients treated by physicians who alter treatment decisions based on changing liability risk levels].
Data and Methodology
Data
Data for this empirical research derive from random subsamples of the population of outpatient and inpatient claims in Taiwan The outpatient data are particularly rich, providing all relevant information necessary for claims processing -including the quantities and types of services provided, the drugs prescribed, procedures performed, and laboratory tests ordered -as well as diagnosis codes and basic patient, physician, and provider characteristics. The inpatient data provide less detail about the types of laboratory tests and drugs administered during hospitalization, but do give the expenditures for these services. In addition, the inpatient data also include diagnoses codes, (surgical) procedure codes, length of stay, and the aggregate expenditures separated by type of services (e.g., laboratory test, drug, radiology, physical therapy, dialysis, blood transfusion, and anesthesia expenditures). As the outpatient data, the inpatient claims also give basic information on patient, physician, and provider characteristics.
Dependent and Independent Variables
From the master outpatient and inpatient data files, I culled all observations with at least one diagnosis code related to pregnancy. On the outpatient side, I collected all observations with "antepartum screening," or "normal supervision of pregnancy" as one of the diagnosis codes.
For the inpatient data, I kept all observations with any of the ICD9-CM codes for "complications of pregnancy, childbirth, or the puerperium," or codes 630 to 679.
The primary dependent variables are various measures of utilization intensities for services commonly associated with the practice of defensive medicine. On the outpatient side, I include the number of different laboratory tests ordered during routine antepartum screening. The National Health Insurance reimburses pregnant women for ten outpatient visits for routine supervision of pregnancy. Each specific visit has a baseline number of tests -for example, for the first visit (within 12 weeks of pregnancy), the National Health Insurance includes a battery of physical, blood work, and laboratory tests, but patients may opt to pay out-of-pocket for an ultrasound or tests to detect Down's syndrome. For the third visit, the insurance covers an ultrasound, detection of high-risk pregnancies, and a glucose tolerance test. Patients may pay extra for high-resolution ultrasound. For my purposes, I exclude the "covered" services associated with each routine screening visit, and count only the number of optional tests during the office visit. Note that any test, such as an ultrasound, may be optional or covered depending on when the test is administered. I also construct the aggregate laboratory expenditures, drug expenditures, radiological expenditures, and treatment expenditures (minor nonsurgical procedures), as well as dummy variables called "laboratory dummy," "radiological dummy," "drug dummy," and "treatment dummy" which are set to 1 if the respective expenditure amounts are greater than 0. I also tabulate the number of different drugs prescribed during the visit. Finally, I also construct dummy variables to indicate whether physicians prescribed certain types of tests, such as ultrasound alone, infection tests, fetal position, blood work, and ultrasound, pelvic examination, and fetal heart monitoring combined.
The control variables for the outpatient data include patient age, quarter dummies, regional dummies, and a dummy variable each for the presence of complications of pregnancy or non-pregnancy-related complications (such as having a common cold).
For the inpatient data, I construct the aggregate expenditures for each hospital admission for laboratory expenditures, drug expenditures, treatment expenditures (any minor nonsurgical procedures), and radiological expenditures, as well a dummy variable for whether a Caesarean section was performed during the inpatient stay. The independent variables are the same as those included for the outpatient data, with the addition of a dummy variable indicating the presence of a complication relating to childbirth.
Summary Statistics
As an exploratory analysis, I present the summary statistics for the outpatient and inpatient data separately, divided by provider type and time period (before District Court, after District Court, after High Court, after Supreme Court, and after law amendment). As whole, there are 45,887 observations for the outpatient data set, and 2,249,144 total observations for the inpatient data. Two trends immediately stand out: a general temporal trend in growth in all expenditures regardless of provider type, and a correlation between greater expenditures and higher-level providers. See Table I for the outpatient summary statistics, and Table II for The other noteworthy fact is that the jump in expenditures occurred only after the district court decision, and not following the higher court rulings.
Methodology
The summary statistics are highly suggestive that clinics, which face higher malpractice liability than larger providers because physicians at clinics must generally pay civil awards and settlements out-of-pocket, appear to engage in some type of defensive medicine after the district court ruling. To better isolate the possible causal link between liability risk and defensive medicine, I propose to use a difference-in-differences estimation methodology that controls for confounding factors such as patient age, complications, and geographical and temporal differences in practice styles. As previously explained, Taiwan's Continental Civil Law tradition does not definitively permit using jurisdictions outside of the Taipei District Court (or later, Higher Court) as the control group. The reason, again, is that Taiwan's judges are not bound by stare decisis, and that each judge is free to interpret the law according to the doctrine of intime conviction.
For this reason, the empirical methodology is driven by two sources of variation: (1) One is based on the different exposure risks faced by physician owners of clinic versus physicianemployees at larger providers (See Table III for the differences in frequencies of physician ownership by provider type. Almost 62% of physicians at clinics are owners of their own practices). Significantly, physician owners are perhaps much more likely to be considered "business operators" according to the Consumer Protection Law than physicians who are salaried employees at larger hospitals. (2) The other source of variation is based on the possible existence of perceived differences in courts. That is, even though a court in Kaohsiung may also decide to follow the Taipei district court's interpretation of the law, physicians in Kaohsiung may not perceive as great an increase in malpractice pressure as physicians in Taipei.
For cross-provider comparison, the econometric specification will take the following form: 
Here, the independent variables are measures of utilization intensities for certain health services, such as laboratory tests, prescription drugs, surgeries, treatments, and Caesarean Again, the variable post takes on the value 1 for after the district court ruling in subset (1), and likewise, it is set to 1 after the high court ruling in subset (2), after the Supreme Court ruling in subset (3), and after the law amendment in subset (4). To better isolate the effect of the changes, I limit the pre-and post-periods to 1.5 years at the most. All econometric specifications include physician fixed effects, and the control variables are as described in Section 4.2.
In this specification, the primary coefficients of interest are and . In particular, to support the defensive medicine hypothesis, the first coefficient (reflecting changes in the behavior of physician-owners relative to physicians at medical centers) should be positive and significant for laboratory tests, and negative and significant for Caesarean sections when malpractice liability pressure is increased. I expect the signs to reverse when the pressure is relieved. On the other hand, if physicians at local hospitals and regional hospitals face less pressure because most of them are not "business operators" and have access to a reserve fund for malpractice awards or settlements, I do not expect the coefficients on and to be statistically significant.
For the second specification, I investigate whether there are differences between physicianowners of obstetric clinics in districts under the jurisdiction of the Taipei District Court and physician-owners of obstetric clinics in Kaohsiung, the second largest city in Taiwan, and located at the opposite end of the island. The econometric model is as follows:
Here, the variable post takes on the value 1 in the four different subsets of the data as described above, with the difference that in this specification, only observations from the relevant districts in Taipei and Kaohsiung are included. The variable treated is 1 if the clinic is located in Taipei, and the coefficient of interest is 1  . As in the previous specification, I expect the coefficient to be positive and significant for laboratory tests, and negative and significant for the likelihood of Caesarean sections (following Currie and McLeod (2008) ) when malpractice risks are increased. Again, the signs should reverse if malpractice risks are lowered. Note that the regional dummies are not included in this specification because only two cities are present in the database.
To provide a first view of the effect on "health outcomes" arising from any changes in physician behavior in response to malpractice pressure, I use the dummy variable "complications" as the dependent variable in the two specifications above. [In a further iteration of this work, I
will examine the health service utilization rates of women during and post-delivery once I receive a more comprehensive panel data set].
Finally, as robustness checks, I perform one of two tests: I look at whether the key dependent variables had similar trends prior to any court ruling among physicians at different types of providers. This is accomplished by dropping all post-district court data, and running the following specification: following January 2, 1998 (date of the district court ruling), I examine whether results remain statistically significant. If they do not, we can be more certain that the district court ruling (or other court rulings or amendment of the law) had a real impact on physician behavior.
Results, Robustness Checks, and Discussion
As a whole, all of the hypotheses are substantiated, lending credible support to the defensive medicine hypothesis. Both in the inpatient and outpatient settings, laboratory tests or the likelihood of prescribing laboratory tests increased for physician-owners after the Taipei District Court ruling. In the outpatient setting, physician owners increased laboratory tests by 0.21, whereas local and regional hospital physicians made no such change (Table IV) . Taipei physician-owners increased the number of discretionary tests by 0.76 more than Kaohsiung physician-owners after the district court ruling (Table V) . In particular, physicians tended to increase tests that include ultrasound, pelvic examination, fetal heart monitoring (which I call "fetal tests") rather than tests for infections, blood work, or ultrasound alone (Table V. A).
Because expenditures in the aggregate are difficult to compare across provider types, for inpatient expenditures, I compare the behavior of Taipei and Kaohsiung physician-owners. In the inpatient setting, although physician-owners in Taipei did not increase laboratory expenditures relative to physician-owners in Kaohsiung conditional on ordering tests (Table VI) , the likelihood of ordering a test was 39% higher in Taipei than in Kaohsiung following the district court decision (Table VII) . However, one wrinkle is that comparing Taipei and Kaohsiung physician-owners, I find that the likelihood also increased for treatments and surgeries, although no such increase was observed for radiology. (See also Table VII) .
Hypothesis 1 is, as a whole, confirmed: Physicians facing higher malpractice liability appear to increase the number of tests, or the likelihood of ordering tests. It is noteworthy not no further increases were observed after the High Court and Supreme Court decisions, perhaps reflecting the fact that physicians cannot arbitrarily increase tests without the possibility of having reimbursements denied by the National Health Insurance. To the extent that patients must pay out-of-pocket for discretionary laboratory tests, physicians may also not be able to induce demand without limit.
Hypotheses 2 and 3 are also corroborated. In the outpatient setting, physician-owners did not increase drug expenditures relative to medical center physicians after the district court made its ruling (Table VIII) . Comparing Taipei and Kaohsiung physician-owners, Taipei physicians did not increase the number of different drugs post-district court ruling either (Table V) . On the inpatient side, however, Taipei doctors did increase the likelihood of non-zero surgery and treatment expenditures relative to Kaohsiung doctors after the district court decision, but these increases are not necessarily inconsistent with the defensive medicine hypothesis. In Table V, I show that Taipei doctors did not increase the likelihood of non-zero radiological expenditures relative to Kaohsiung doctors, consistent with the predictions of hypothesis 3.
Hypothesis 4 is corroborated when we compare the test-ordering behavior in the outpatient setting of physician-owners relative to medical center physicians. After the law was amended to require proof of negligence or fault in a civil medical malpractice suit, physician-owners reduced the number of voluntary tests by 0.07 type, but physicians at local or regional hospitals showed no such change (Table IX) . Moreover, the reduction occurred mostly for the "fetal tests" described earlier (Table IX (Table XI) .
Hypothesis 6 is confirmed when I look at the cross-provider comparison of likelihood of Caesarean sections. After the law was amended to require proof of negligence or fault for malpractice liability, physician-owners increased the likelihood of C-sections by 2.3% relative to medical center physicians (Table IX) . The model that compares Taipei and Kaohsiung physicians, however, did not yield a statistically significant result either way (Table X) .
However, it bears to note that the justification for comparing Taipei and Kaohsiung becomes less and less solid as the case proceeded through the higher courts in the sense that the Supreme Court decision arguably may have a greater perceived impact on physicians in Kaohsiung than the decision of a district court located far away.
Finally, in future iterations of this paper, I intend to look at patient health outcomes by subsequent visits to the hospital or clinics post-child delivery. For this empirical examination, I
will need access to a much larger panel data set than I currently have. However, with full recognition that the diagnosis codes that physicians decide to include in the patients' charts are subject to manipulation, I note that the complication rates of patients treated by physician-owners remain relatively constant throughout the years. This is a first attempt to show that all changes in the behavior of physician-owners did not appear to affect patient health outcomes, as hypothesis 7 predicts. If anything, there was a statistically significant reduction in the likelihood of delivery complications reported by physician-owners relative to medical center doctors with no change in the likelihood of Caesarean sections following the district court decision. This may have been an attempt by the physician-owners to demonstrate that there was no error or problem during the course of delivery.
The results as a whole are highly suggestive of the practice of defensive medicine in response to changing malpractice pressures. When physicians faced higher malpractice risk, they increased the number or likelihood of laboratory tests both in the inpatient and outpatient settings. When they did so, they tended to increase tests that are more likely to serve medicolegal purposes, rather than routine blood tests, infection tests, or ultrasound alone. When the risk was lowered, physicians appeared to lower the number of tests, and especially those that they had originally increased after the district court ruling.
For Caesarean sections, consistent with Currie and McLeod (2008), increased liability is associated with a reduced likelihood of Caesarean deliveries when the increase in liability is
closely aligned with the physician's own actions. When the law was amended to decrease physician's liability risks, Caesarean rates rebounded. This pattern of behavior is consistent with the fact that at 30% to 40% of all deliveries, Caesarean sections in Taiwan greatly exceed the WHO recommendation of 10%, signaling the possibility that this procedure is over-utilized when vaginal births may be the safer method.
Throughout the legal rulings and law amendment, the reported delivery complications remained relatively constant, with few statistically significant changes that contradict the existence of defensive medicine.
Robustness Checks
The results obtained in the previous section may be invalidated if the statistically significant positive or negative changes associated with physician-owners' behavior were merely results of pre-existing diverging or converging trends. A pre-existing trend would greatly undermine the causal interpretation of the various court rulings and law amendment on physician behavior. To address this possibility, I ran the various robustness and falsification specifications described in Section 4.4. All of the results confirm that there was either no pre-existing trend between the treatment and control groups, or that a randomly selected "fictitious" treatment date did not yield any statistically significant results. In Table XII , I show that there were no pre-existing trends between the number of tests ordered by physician-owners relative to all other physicians who are salaried employees at hospitals or medical centers. In Table XIII , we see that a randomly selected date of June 30, 1997 (before the district court ruling) did not result in a statistically significant reduction in likelihood of Caesarean sections by Taipei doctors relative to Kaohsiung physicians.
Conclusion
As nations around the globe -without exception -face increasing health expenditures, policymakers are naturally eager to uncover the drivers of cost escalation. In the United States, the cost of defensive medicine is a point of contention between proponents and opponents of tort reforms. Resesarchers not only disagree on the extent of defensive medicine, some even question its very existence. This paper joins the debate by offering additional evidence that defensive medicine exists even in a country in which heated discussions about tort reforms are absent. That is, defensive medicine not only exists, it may be far more prevalent than some would acknowledge.
In this paper, I show that physicians increase laboratory tests when malpractice fears are raised, and decrease them when the fears are relieved. They also increase or decrease the likelihood of performing Caesarean sections as malpractice risks ebb and flow, without consistently increasing other discretionary expenditures or changing at least one aspect of patient health outcomes. This pattern of events is highly suggestive of the existence of defensive medicine in Taiwan.
Aside from the primary goal of demonstrating the existence of defensive medicine, my work also suggests the existence of various mediators that influence the strength and extent of defensive medicine. First, the perception of legal risks may have substantial impact regardless of the real effect of the law. In Taiwan's context, a local district court ruling is neither binding nor necessarily influential on the decisions of other courts. However, the saliency of this case, combined with the novel application of a relatively new law, may have prompted physicians to react more decisively in favor of defensive medicine than a simple district court decision would likely otherwise have had.
Second, payment incentives appear to be a strong mediator. In a fee-for-service environment, doing more almost always result in higher income. To the extent ordering more tests both increase income and defend against legal liability, physicians appeared especially willing to engage in this type of defensive medicine. On the other hand, Caesarean sections are twice as profitable as natural births, and the low probability of malpractice liability relative to certain higher revenues may have made physicians more reluctant to reduce Caesarean rates when liability risks increased. Although Taipei physicians (who may perceive it more likely to be subject to the Consumer Protection Law) reduced the likelihood of performing Caesarean deliveries quickly relative to physician-owners in Kaohsiung, relative to their fellow physicians in Taipei, they did not decrease Caesarean sections until the Supreme Court decision. However, they immediately increased Caesarean rates relative to their colleagues at larger hospitals after the law was amended to decrease malpractice risks.
Third, patients' out-of-pocket expenses may matter as well. It would have appeared that profit-maximizing physicians need not reduce laboratory tests after the legislature amended the Medical Law. However, the extra tests that physicians ordered tended to be tests that patients had to pay out-of-pocket. Perhaps when the liability pressures were alleviated, physicians preferred not to impose extra costs on patients, so physicians lowered the number of discretionary tests when they no longer felt as threatened by malpractice liability.
Fourth, incremental changes in behavior may not necessarily exist. Theory would predict that a perfectly rational physician would increase only so much defensive medicine to offset the increase in medical liability. So perhaps we should have observed a small jump in defensive medicine after each higher court ruling affirmed the applicability of the Consumer Protection Law to medical malpractice cases. However, perhaps there are only so many different tests a physician may perform. After increasing the number of tests to the upper limit acceptable either to the patient or the National Health Insurance Bureau, there may be no further room for growth.
Empirically, this suggests a step function between malpractice liability levels and test-ordering behavior, so that not every increase in liability automatically results in a growth in laboratory tests.
Fifth, organizations also mediate the way defensive medicine operates by altering risk levels for the physicians. In a world without liability insurance, when risks are spread over a larger number of colleagues (such as at medical centers), physicians appeared to be less prone to the practice of defensive medicine than physicians who must fully bear the burden of court awards or settlements arising from medical malpractice.
My work informs policy in several important ways. (1) Article 184 A person who, intentionally or negligently, has wrongfully damaged the rights of another is bound to compensate him for any injury arising therefrom. The same rule shall be applied when the injury is done intentionally in a manner against the rules of morals.
A person, who violates a statutory provision enacted for the protection of others and therefore prejudice to others, is bound to compensate for the injury, except no negligence in his act can be proved.
Article 185
If several persons have wrongfully damaged the rights of another jointly, they are jointly liable for the injury arising therefrom. The same rule shall be applied even if which one has actually caused the injury cannot be sure.
Instigators and accomplices are deemed to be joint tortfeasors.
Title: Criminal Code (Amended December 30, 2009)
Article 276 Negligent Homicide A person who negligently kills another shall be punished with imprisonment for not more than two years, detention, or a fine of no more than $2,000 yuan.
A person engaged in the operation of a business, who violates the previous section as a result of negligent operation of the business, shall be punished with imprisonment for not more than five years or detention, and may additionally be imposed a fine of no more than $3,000 yuan.
Title： Consumer Protection Law (Amended February 5, 2005.02.05) Chapter II -Interests of Consumers Subchapter One -Safeguarding of Health and Safety
Article 7
Business operators engaging in the design, production or manufacture of goods or in the provisions of services shall ensure that goods and services provided by them meet and comply with the contemporary technical and professional standards of the reasonably expected safety prior to the sold goods launched into the market, or at the time of rendering services.
Business operators violating the two foregoing two paragraphs and thus causing injury to consumers or third parties shall be jointly and severally liable therefor, provided that if business operators can prove that they are not guilty of negligence, the court may reduce their liability for damages. Al l expendi tures i n New Ta i wa n Dol l a rs , where $1 USD = $32 NTD Avera ge number of doctors per provi der refl ect doctors provi di ng ca re to pregna nt women; thes e numbers a re ba s ed on a n ei ght-yea r s pa n a nd ma y not refl ect the a vera ge number of doctors a t a gi ven provi der type a t a ny moment 
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